ABSTRACT
INTRODUCTION
The concept of intuitionistic fuzzy sets was introduced by Atanassov [1] , [2] as a generalization to the notion of fuzzy sets given by Zedah [16] . Biswas was the first to introduce the intuitionistic fuzzification of the algebraic structure and developed the concept of intuitionistic fuzzy subgroup of a group in [5] . Hur and others in [8] defined and studied intuitionistic fuzzy subrings and ideals of a ring. In [7] Davvaz et al. introduced the notion of intuitionistic fuzzy submodules which was further studied by many mathematicians (see [4] , [9] , [12] , [13] , [14] ).
The correspondence between certain ideals and submodules arising from annihilation plays a vital role in the decomposition theory and Goldie like structures (see [6] ). A detailed study of the fuzzification of this and related concepts can be found in [10] , [11] and [15] . Intuitionistic fuzzification of such crisp sets leads us to structures that can be termed as intuitionistic fuzzy prime submodules. In this paper, we attempt to define annihilator of an intuitionistic fuzzy subset of a module using the concept of residual quotients and investigate various characteristic of it. This concept will help us to explore and investigate various facts about the intuitionistic fuzzy aspects of associated primes, Godlie like structures and singular ideals.
PRELIMINARIES
Throughout this section, R is a commutative ring with unity 1, 1 ≠ 0, M is a unitary R-module and θ is the zero element of M. The class of intuitionistic fuzzy subsets of X is denoted by IFS(X).
Definition (2.1)[4]
Let R be a ring. Then A ∈ IFS(R) is called an intuitionistic fuzzy ideal of R if for all x , y ∈ R it satisfies ( ) ( The class of intuitionistic fuzzy ideals of R is denoted by IFI(R).
Definition (2.2)[4]
An intuitionistic fuzzy set A = (µ A , ν A ) of an R-module M is called an intuitionistic fuzzy submodule (IFSM) if for all x , y ∈ M and r∈ R , we have
The class of intuitionistic fuzzy submodules of M is denoted by IFM(M).
Definition (2.3)[2, 12]
Let α, β ∈ [0, 1] with α + β ≤ 1. An intuitionistic fuzzy point, written as
, is defined to be an intuitionistic fuzzy subset of X, given by 
Definition (2.4)[9]
Let M be an R-module and let A, B ∈ IFM(M). 
Definition (2.5) Let M be an R-module and let A∈ IFS(R) and B∈IFM(M
µ µ ν ν µ ν ∧ = ∨ =   = = ∈ ∈     Clearly, AB∈IFM(M).µ µ ν ν µ ν ∧ = ∨ =   = = ∈    A A if x A if x A x x if x A if x A χ χ µ ν ∈ ∈   = =   ∉ ∉   Definition (2.9) ( ) µ ν θ θ = =   = =   ≠ ≠  = =   = = = = ∀ ∈   ≠ ≠   Theorem (2.10) Let x ∈ R and α , β ∈ (0,1] with α + β ≤ 1. Then < x (α,β) > = (α,β) < x > ,( , )
∈< >
Proof. Case(i) When and let = , for some positive interget , then 
hen , then ( ) 0 ( ) and ( ) 1 = ( ).
Thus in both the cases we find that ( , ) . ( )
, th e re fo re , (M ). 
, ,
, :
R H e n c e a n n θ 
W h e n 0 ; , s u c h t h a t
0 m i l a r ly , w e c a n s h o w t h a t ( ) ( ) . T h e r e f o r e , .
H e n c e B : B ( ) s u c h t h a t B A ( ) .
A
T herefore, ( ) ( ) ( Similarly, we can show that ( ) ( ). Thus .
So, .
: 
] w i t h 1 s u c h t h a t B : B ( ) s u c h t h a t ( ) .
Let B (R ) such that BA .
Let R and B( ) = , , i.e., ( ) and ( ) . 
. ., (
Similarly, we can show that Similarly, we can show that ( ) ( ), .
Thus ( ) .
ann 
i.e ., 1 (0 ) a n d 0 (0 )
, , a n n A a n n A a n n A a n n A a n n A a n n A a n n A a n n A r m r R m M r m
( 0 ) ( ) = 1 1 = 1 . ., ( ) 1 . S im ila rly , w e c a n s h o w th a t ( ) 0 .
T h e re fo re , ( ) . H e n c e b y T h e o re m (3 .6 ) w e g e t (A ) .
a n n A a n n A a n n A i e a n n A A a n n A 
Theorem (3.9) Let M is a R-module and B ∈ IFS(R), A∈ IFS(M) such that BA⊆ χ θ if and only if B ⊆ ann(A).

Proof. By definition of annihilator BA⊆ χ θ ⇒ B ⊆ ann(A).
Conversely, let B ⊆ ann(A) ⇒ BA ⊆ ann(A)A ⊆ χ θ . 
Corollary (3.10)
Theorem (3.11) Let M is a R-module and A, B∈IFS(M). Then the following conditions are equivalent:
( ) ( ) ( ), for all , B .
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Theorem (3.14) Let M is a R-module and A∈IFS(M). Then ann(A) ∈IFI(R).
Proof. Since χ 0 A ⊆ χ θ , so χ 0 ⊆ ann(A). Let r 1 , r 2 ∈ R be any elements. 
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Theorem (3.16) Let M is a R-module and A, B ∈ IFM(M), then
This implies that and . , ann( ) ann( ) and ann( ) ann( ) ann( ) a So, ann (ann(ann(A))) = ann(A).
Theorem(3.20)
Proof. Let ( 
then 's some ( ) such that .
which is a contradiction. Hence ( Proof.
Now R is a semiprime ring and it implies that 0 is a semiprime ideal of R so χ 0 is an intuitionistic fuzzy semi prime ideal of R. 
Remark (3.26)
In view of theorem (3.19) it follows that A is an annihilator ideal of R implies ann(ann(A)) = A.
Theorem (3.27)
The annihilator ideals in a semiprime ring form a complete Boolean algebra with intersection as infimum and ann as complementation.
Proof. Since ( ) , so any intersection of annihilator ideals is an intuitionistic fuzzy annihilator ideal. Hence these ideals form a complete semi-lattice with intersection as in Hence A ⊆ ann(QB). This is a contradiction of the maximality of A. So A is an intuitionistic fuzzy prime ideal of R.
Remark (3.29)
If A∈IFM(M) , A ≠ χ θ satisfying one (hence both) the condition of Theorem 
CONCLUSIONS
In this paper we have developed the notion of annihilator of an intuitionistic fuzzy subset of a Rmodule. Using this notion, we investigate some important characterization of intuitionistic fuzzy annihilator of subsets of modules. The annihilator of union (sum) of intuitionistic fuzzy submodules are obtained. Annihilator of intuitionistic fuzzy ideal of prime ring, semi prime ring are also obtained. Using the concept of intuitionistic fuzzy annihilators, intuitionistic fuzzy prime submodules and intuitionistic fuzzy ideals are defined and various related properties are established.
